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Abstract-This note provides some corrections to the aforementioned paper.
In [1, eq. (7)], C and aM k E 1 cannot be added because the dimensions of the matrices are different. Therefore, the consequent derivations have to be adjusted. We propose two methods that can be used to correct this problem without harming the main idea of [1] .
The first method is zero padding to z k 2 < r to make z k 2 < n . This can be written as follows:
The over bar represents a modification and the modified vector or matrix replace the original vector or matrix. Consequently, the matrices C, D1, D2 are also changed as follows:
However, this method can introduce unnecessary conservatism. The second method is as follows. [1, eq. (7)] can be modified as
Consequently, [1, eq. (9)] is modified as
With ( 
Comments on "Nonlinear Repetitive Control"

Pasquale Lucibello
Abstract-The purpose of this note is to draw the reader's attention to a central question of closed-loop stabilization of repetitive controllers through a brief focused excursus of the literature on this subject and some comments on a paper which recently appeared in these TRANSACTIONS.
Index Terms-Repetitive control, robust control.
I. INTRODUCTION
The name of repetitive control has been introduced by Nakano et al. (see [5] and the references therein). These authors addressed the problem of robustly regulating the output of a linear control system on a periodic signal. In order to build up such a robust control, Hara et al. [5] have proposed to introduce in the closed control loop a simple delay, i.e., a system capable of generating an arbitrary periodic signal. Unfortunately, in [5, Prop. 2] , it is proven that if the transfer matrix of the linear finite dimensional system to be stabilized is strictly proper, the system obtained by adding a pure delay is not exponentially stabilizable through output feedback.
The idea of including in the control loop a model of the disturbance signal and/or of the signal to be tracked has been proven to be very fruitful in the robust control theory of linear finite dimensional systems. Indeed the Davinson robust linear regulator [2] incorporates dynamical systems that are copies of the one generating the exogenous signal (the exosystem).
The fact that a finite-dimensional, pure output feedback, linear robustly regulated system must incorporate suitable redundant copies of the exosystem has been cast by Francis and Wonham [3] in a principle known as the internal model principle. In case of plant perturbations relevant to each control input, according to this principle, a suitable copy of the exosystem has to be placed in each control channel in such a way that the extended system is exponentially stabilizable via output feedback. A different version of this principle has been later formulated for a class of nonlinear finite dimensional systems by Hepburn and Wonham [4] , where it is proven that a feedback controller must incorporate a copy of the exosystem dynamics.
A program similar to that of [2] has been carried out in [5] for linear repetitive control, while the internal model principle of [3] has been extended to pseudorational linear systems, a class of infinite dimensional systems, by Yamamoto and Hara [12] .
However, as already said, in [5] it has been proven that exponential stabilization is not achievable for repetitive control systems with strictly proper transfer functions. This result is consistent with the general observation made in [12] , where it is pointed out that stabilization of these systems is not a trivial problem since they turn out to be delay-differential systems of neutral type (see, e.g., [8] ).
In spite of this negative result, the use of a simple delay with a low-pass filter has been shown to be useful, once the idea of zero steady state error is removed and on the contrary a small steady state error is accepted [5] . The usefulness of this approach has been also shown by Omata et al. [6] .
Claim of a good performance of a digital implementation of repetitive control has also been reported in [13] . Also, in this case, a small steady-state error is expected, since, owing to the sampling procedure, the internal model adopted is not a pure delay.
In other words, a good performance has been claimed if an approximate model of the exogenous signal is incorporated in the control loop. The idea of using an approximate model has been also explicitly considered by Lucibello [7] , even if by taking a different point of view. In [7] , the model to be incorporated in the closed loop is a system capable of generating the control needed to track the desired output trajectory for all admissible plant perturbations (see [9] for a formulation of this approach), rather than a model of the exogenous signal. In particular if the steady-state control belongs to a class of periodic signal, like in repetitive control, the dynamical model to be incorporated must be able to generate any signal of that class. From this point of view, an approximate model is a system capable of generating input signals belonging to a subset of the class of the controls needed to track the desired output trajectory for all admissible plant perturbations.
Also, the repetitive control scheme proposed by Messner et al. [10] is an example of a controller built up having in mind a model of the input rather than a model of the output. The model that Messner et al. [10] uses is infinite dimensional, but the problem of the stabilization of the closed loop is less severe since they suppose the availability of the full-state error and the perfect matching between input and disturbance.
The previous excursus points out that closed-loop stabilization is a central question of repetitive control, as long as an infinite dimensional system (the internal model) is incorporated in the control loop. In other words, apparently, the more reach the model incorporated, the more difficult the stabilization of the closed loop.
More recently, the repetitive control of the "beam and ball" nonlinear system has been considered in [1] , by analyzing the effectiveness of a regulator incorporating harmonic oscillators with frequencies multiple of the fundamental frequency of the periodic signals to be rejected and/or tracked.
The theoretical conclusion reported in [1] on the possibility of arbitrarily decrease the output error by increasing the number of oscillators incorporated in the controller is related to the above conjecture and in particular to the stability result presented in [5] previously recalled. These aspects are commented in the next section.
